A formula is derived for the force between two parallel coaxial coils whose winding channels have rectangular cross sections. The expression for the maximum force also is obtained. The linear dimensions of the cross section of the windings are all small compared with the mean radii of the coils and sixth-order terms in these ratios are neglected. The principal term in the force corresponds to two linear circular currents in the mean positions of the coils. The remaining terms take account of (a) the finite cross section of the winding channels, (6) the discrete nature of the windings (round insulated wires) with waste space between them, and (c) the nonuniformity of current over the section of the wire.
The absolute measurement of an electric current by the use of a certain type of current balance requires the computation of the force g between two coaxial coils in which electric currents I x and I 2 are circulating, and when the coils are so spaced as to make this force a maximum, which is then indicated by %m .
If the distance between their mean planes is in the general case z (and z m when the force is a maximum), and if their mean radii are di and a 2 , and if the axial breadth 26 * and radial depth 2c t (for^= 1,2) of the rectangular cross sections of the winding channel are such that the quantities b t and c t are small compared to either of the three finite quantities a 1} a 2 , or z, then the principal part of this force is ni, n 2 , I\ I 2 F where n t is the number of turns and F is the force between two circular, coaxial, unit-current filaments having the mean radii and lying in the mean planes Z\ and z 2 of the coils. This force i^is a function of two dimensionless variables x and a. a = J <1, '*-£, A*=aZ+aS (1) 681 [Vol. it where z = z x -z 2 . When x and a are known, F (x, a) [Vol. tt In this way the expression (7) leads to the form (6) where 
where
The term A 4 (£ ,a) is computed from (14) and (15) It is in fact possible that a theoretical examination might lend more probability to the so-called natural distribution in which the current density at any point in the wire is inversely proportional to its distance from the axis of the turn. Hence if the ratio of the diameter of the wire to a side of the cross section of the winding channel is of the same order as bi/ai, i.e., of the first order, then 1/% and e' will be of the second order and the terms above representing gc -gs are of the fourth order, and we may place ai/r 2 i = l, x = x , which gives
and %<=%- These conditions are met in practice. The effects of errors in measurement of cross sectional dimensions may be computed by equation (27) . This conclusion rests upon the derivation of equation (18) and also upon the investigation of section V, where account is taken of the facts that the actual coils consist of many turns of round wire with waste space between them, and that the current may not be uniformly distributed over the section of the wires (although the distribution is assumed to be of the same nature in all wires). This section appears, therefore, to give a greater validity to the force equation (18) than was to be expected from the mode of its derivation for it was derived on the assumption that the current uniformly filled the winding channels. The crux of the matter is the electrical determination of the ratio of the radii.
If this ratio a were determinable with the desired precision by geometrical measurements of the coils, the conclusion stated above would not be true. In that case, the computation of the force would require a knowledge of the correction term 5*F m of (34), which would then be added to the second member of (18). Washington, August 8, 1933. 
